Calcitonin gene-related peptide (CGRP) causes endothelium-dependent cyclic AMP, cyclic GMP and vasorelaxant responses in rat abdominal aorta.
Calcitonin gene-related peptide (CGRP), a neuropeptide found in nerves surrounding most blood vessels, is a potent hypotensive agent in both humans and rats. In isolated strips of rat thoracic aorta, CGRP has been reported to cause endothelium-dependent relaxation. To study the cellular and molecular mechanisms involved in CGRP-induced vasodilation, we investigated the roles of two second messengers, cyclic AMP and cyclic GMP, as potential mediators of the signal transduction mechanism leading to vasodilation in response to CGRP in rat aorta. In the present study, the abdominal aorta, rather than thoracic aorta, was used because of its higher content of endogenous CGRP and, therefore, the greater likelihood of regulation by CGRP in vivo. Each abdominal aortic ring was precontracted with norepinephrine (NE) at its EC50 concentration (10-20 nM). CGRP (3-300 nM) caused concentration-dependent relaxations (reducing the NE-induced contractions by 34%) that were completely dependent on endothelium. The relaxations in response to CGRP were correlated in a time- and concentration-dependent manner with increases in aortic levels of both cyclic AMP and cyclic GMP. CGRP (100 nM) caused significant elevations of cyclic AMP levels (1.4 to 3.2 pmol/mg protein, at 1 min) and cyclic GMP levels (1.6 to 3.6 pmol/mg protein, at 30 s). Like the vasorelaxant responses, both cyclic AMP and cyclic GMP responses to CGRP were totally dependent on the endothelium. Pre-incubation with indomethacin (3 microM, 15 min) did not alter cyclic AMP responses to CGRP (100 nM), suggesting that prostaglandins are not involved. Therefore, CGRP-induced vasodilations of abdominal aorta involve an endothelium-dependent mechanism associated with cyclic GMP elevations, similar to the mechanisms of vasodilation in response to acetylcholine and other endothelium-dependent vasodilators. However, CGRP-induced relaxations of aorta involve an additional mechanism (i.e., endothelium-dependent cyclic AMP elevations), which may also contribute to the intracellular mechanism of aortic vasodilation in response to CGRP.